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HMfcgl ] f&Skl 5 0-2 0 0 nmcMlC'&MStlS^J&^Htf^iC 

iigtf 1X10 lQ m/ c m 3 J^T> **^fai««« 1X10 11 ft*/ c m 3 *^, 
fro^-fe^ ymrS/^^yzfyt&MMl 0mW/cm 2, C3 k J/cm 2 iibfc 
«©*ai«Bft*^2?A^/<Z)««««l X 1 0 16 i/cm%TT^5ifcS:Mi: 

[ff^2] m&l 5 0 — 2 0 0 nm©3fe£ftMS*l5-&J&e3Sjtf9:*K: 
£v^, ^S^^^tf ©OH^a^l P pm*»t*»), ^jiM^^CPfi 
iggtf 1X10 16 M/ c m 3 J^T, 1X10 11 ft*/ c m 3 *i, 

^oF 2 l/-if) , &&X^;i/^ ; -^^l 0mJ/cm 2 /M^tl o 7 A;i/XJ8SM 
bfc*©**^*^^*^/©*** 5 ! X 1 0 16 I/cm 3 £(TtSSrtl:# 

[»*3t3] X 1 0 14 I/cm 3 Jg<TT^Sri: 

[0 0 0 1] 

lft*l 5 0-2 0 0 nm©^ij&£}™£i-£^g}CMV^;ft£3 l 6 

•9* (1 9 3 nm) , Fgl^-if (1 5 7 n m) , teEEzMR 9 > ^" ( 1 8 5 n m) 
, jUri/^r^yf (Xe -Xe : 1 7 2 n m) fc£®X&**HR#3feJB«D ^ 

[0 0 0 2] 
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[0 0 0 3] 

U V^^MX^yA'C^MkJu fl£*<Z)g«R (4 3 6 nm) , i$S (3 6 5 n 

o 

[0 0 0 4] 

ffiJBE#«9>:/ (1 8 5 nm) ^X^r2/V^>^ (Xe -Xe : 17 2 
nm) tt, 3fcCVD& if OD^fi, i/'Ja>>? * fe :>* J* 

[0 0 0 5] 
[0 0 0 6] 

SE' (=Si • ) fcPftftl* 2 14 nm&tpibil-rsiRlR* 
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r 2 1 4 n mP&JK^J hV^) NBOHC (#$K*8«S9 2? #/!/:= S i - 
O-) £B£fc£;ft-5 2 6 0 nmSr^fr^f (JS*T, r2 6 0 nmWfj 

Z.^?) £.ifi&&-t&Z.Z.tf%lbthTlB*K £*t&ftJR»©£j*CJ:y8»l 9 
0~2 8 0 nm<OJCKV%?ft*«K:t>fcoT3fejaja2*s^<BT^S. b**Ufc#&, & 
MS^WIftfei^ r*l6«JKff©*^«*fc»nfc«*l 5 5-1 9 

[0 0 0 7] 

!®m 2001-18096 2#^#iCli> ^SM7^cf0OHii^l 

o p p m£*T, 7km#*mm& 1 x 1 o 17 ^/ c m 3 *it^ot, mnmiz 

MThm^km^^^^OhL-t^ZHiZ^^X. m&l 7 2nm©MH?: 1 0 
mW/em 2 t'l 0 k J/cm 2 Hfbfet©$Sl 5 0~2 0 0nm{CgWSt 

[0 0 0 8] 

#38(8 tt, «*1 5 0—1 9 0 nmtf)^«£^£^SMgK:/SV^*U> as 
[0 0 0 9] 

K&V&WU&mzit. 2 1 4 nmMl^£:2 6 0 n mPRlR^^lC, NBOHC 
ICJ:§ 1 8 0 nmZqtfoH-tZmU^ (PAT, ri80nm|Wj £V%e>) # 
#&1-£r£&3a#>Tfttjt,bfco ^iWS:fi8ftfbfc»^ ^150~190n 

m ic & i* £ »aa*fiT ttNBOHc4^iH"e»y, 38iWi£T & s 

U, -e0)fe«>K:tt, ^H3l^^^*©OH»fej:^m^ii0M^|5<S (= S i - 
O-O-S i=) &^OtH^$gffltcM» , t-tiliJ:VNZ:i:S:Mfflbfe. 
[0 0 10] 
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f ##18 tt, 5 0-2 0 0 nmO^lC^M^IlS^^^^ 

xtommtfi ixio 16 ^/ c m%T, afc*^*^ ixio 17 ^hf-/ c m 3 ^ 

^^t;>i*i/75>^SII5JSSl 0mW/cm 2 t'3 kj/cm 2 ilf 
[0 0 11] 

mm& 1X10 16 ®/ c m 3 JS*T, 1X10 11 ^/ c m 3 ^a> 

froFgU'-if^fcrn^l/^r-^Sl OmJ/cm 2 /AWtl 0 7 r?;i/:a.Rgft 
Ufc^©^|gmm^^*^©tS^l X 1 0 16 fi/cm 3 «Tt*5ii:^ 

[ooi .?.•] -.: 

N B O HCilC 10HC (M/ c m 3 ) tl8 0 n ml&iK#$C a 180 ( c m" 1 ) 
(1) &CJ: £*l> 
C NB0HC c m 3 ) = 2 . 4 X 1 0 17 X a 18Q ( c m" 1 ) ( 1 ) 

NBOHC©M&lX 1 0 16 M/'cm 3 J^TlCffiI^.€.rtlC J: »J 18 0 nm| 

[0 0 13] 

■^fS^tf^tpGDOHSfc*, ^ (2) iC^otMIilftCiUNBOHC 

2i & y , wmm&'& «hbt s *s e i? & < *jji&3fe383fitt tc *, jg jg« & s 

= S i -OH+h v-»=S i -O • + • H (2) 
[0 0 14] 

^fctf^fi^ xtpammmmmftm^ =s i-o-o-s 

jftlfcU OHli:^ * (3) lC^oT§g^mi5f^j:yNBOHCilJ&yit 
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#£0<, Mtfomc&l X 1 0 16 M/cm 3 J£TF2>W£bV^ 
= S i -O-O-S i=+h v->2 = S i -O • (3) 
[0 0 15] 

ioo % l $g±#K^TicTM^ i o o o °cicr 5 o mm 

SWSfJKtf-i'il^bOH^IftiAOH (llppm) (Ce 
r. Bull., 55 (5), 524, (1976)), BfeiRi&fflgftHHIftC 
P0L (ffi/cm 3 ) fc#c35 (4) T*^f)ll§. 

C p0L (I/cm 3 ) =3. 6 8X10 16 XAOH (lippm) (4) 
[0 0 16] 

* fc, *»«f©-&^53l^f9X(t»<0**^»fttt 1X10 17 #^/ c m 3 £* 
[0 0 17] 

^^3l3{f9Xtf»©ttJR^S.S[^R& (=S i - S i =) tt, 1 6 3 nm 
ttftfctt, »3R^g.SE^RS«ft»l X 1 0 14 l/cm 3 KraS3il«b 
[0 0 18] 

#3P£&CfcV^ ^fc^#9;**©&«*ttflf (7^*'JA*, 7/1/ 

fcV>#;&W£ ^M^%©^4^ 1 0 0 p pbgT, #{C1 0 p p 

TWibK 100ppmJ^T> #&C 1 0 p p mJ^T, S&JCtt 
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P#2 0 0 2-0 8 9 6 6 7 



1 p pmJ£*T*>W*bVA 0 
[0 0 19] 

*ft®<Dft^m<$tf&7S3kii^xte: umm. *-hm (vad& ovdso 

[0 0 2 0] 

^\ if * * JV W 9 if > ^bt Bbfc** & tf» T?flll*#jB 2 * T J&fc S tl 

fe^3l^f9^«^S:IS#±K:*ftaiS-&T#?L«a3l3{f9X#: (*#3 0 Omm 
, «S 6 0 0 mm) &fls»bfco cn©#ftft03S#^*#£#H^^«rtgfc« 
iK**JC"fey hU ^ HC^-f#H^}CTS^l 4 5 OTC diiJC J: »J 

, 3«W515^f9^#: (l#2 0 0mm, ^3 0 0mm) 
[0 0 2 1] 

#e»*lfe38«!S3l^^«:©tf»*J:yii[g2 0 OmmX 2 OmmJ?©tt»S:f 

mu muztt-t3kmcT&mm*mMLfc 0 hw»**j:»j, 20m 

mDXlOmm^, 2 0 mmjpx 3 0 mmjpCODf^MSr^tl^tltfc^^Jm U 20 

[0 0 2 2] 
(OHIM) 

1 OmmJ?^}coV>T^^^fttCJ:Sia!f^S:ffV\ 2. 7 # mlfiT® 
©Jfttf-^bOHItS (Cer. Bull. , 55 (5), 524, 

(i 9 7 6) ) „ *mz&&%immm*o. nip P mw. 

[0 0 2 3] 

1 0mmJW!ftfcov*T9v:v3MJr8:gSitU l/-if^V>X^ h;i/tf>4 1 3 
5 c m" 1 ©^ fcT - * *C J: y tfeffi I, & I 4i R n * ©H©«#«» 
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8 0 0 cm- 1 <DmL\f-V<D%SLmi 800 £.e>&mib (= I 4160 /I 800 } 
i»J, *«^8«(^/cm 3 ) *&#>r=. (V. S. Kho t imchen 
ko, et. al. , Zhurnal Prikladnoi Spektro 
skopii, Vol. 46, No. 6, PP. 9 8 7~9 9 7, 1 9 8 6) „ 

[0 0 2 4] 

1 0mmJSf*»KoV*T#lK#;*, 10 0%. 1 AffiMATlCTSLK 1 0 0 0 

T3icT5oi»Mfli#'r«. mm<Dm&x*ifrfr£ybybmmiz&z>wfeitft\<\ tft 

^2. 7 /AmJCfe^STOtf-^^^^OHaM^-fkAAOH (MS PPm 
) (Cer. Bull., 55 (5), 524, (1976)), ^lSli& 

mmxMmmc P0L m/ cm 3 ) ^ (4) jc±y»ffibfc. nm^-s^mis 

#fcfcl X 1 0 16 I/cm 3 T'fe5. 
[0 0 2 5] 
(^m^^M^RS^) 
ISHMMItf (7^ h>Ut-f VTMS 5 0 2) lOmmJI 
f*»^3 0mmjgCtt»(Z)l 6 3 nmjaaft^S&tMJtb, T^(5) VLlcVWfkKfL 
S^iIlC 0DG (l/cm 3 ) Sr^ffibfeo BSsfc:,fc<S*feffiRJMil X 1 0 X % 
/cm 3 T*&£<, 

C 0DC =4. 5 X 1 0 15 X 1 n (T 10 /T 30 ) (5) 
T 1Q : 10 mml^© 1 6 3 n msS&HB (%) 
T 3Q : 3 0 mmJI^O 1 6 3 n mil$ (%) 
[0 0 2 6] 

1 OmmJ^fWlCOVNT, 3f-tz^ >x3f ^6 ((f^JUftl 7 2nm, Rg 

Ml 0mW/cm 2 ) & 1 0 0H£fiTO*fU mttttf^CfcttS 1 5 0-4 0 0 n 

mfflkm&M&mft&ytftBm ar? byv-v— fvTMs 502) &&&&& 

&%%mt (0fil8MU4OOO) £ffiV>T$I^U flRm&*© 1 7 2 n m*J 
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[0 0 2 7] 

£6>&C, j£ (6) K&V 1 5 0 — 4 0 0 n mK&V 2>mftMmMMMl&%l.&WL 
Act U) &#ffiU SblC. »5S^2.a^Pfi* t tfeffiSn35fc^ofe3*»JCoV^T 
, #6*lfelRJK:*'<# h;i/S: 1 8 0 nm, 2 2 0nm, 2 6 0 n xa ft (fib £ ? § 
Z*<MSV*&WL'T*1l-'7y 4 V^&^rfctCJ:^ 1 8 0 nmiRJBtf? 

©MOM* A* (18 0nm) (cm -1 ) £#&U NBOHCIIC NBOHC ( 
M/cm 3 ) (l) {CcfcyfUT, ffMUrbfc. 
[0 0 2 8] 

Aa U) = 1 n (T bef (A.) /T aft (A.) ) (6) 
Aa U) : MSA n mK&n *%kM&WtiW&W(l&&L (cm -1 ) 
T bef (A) : MSA nmK:^WS^i»B«»«8r383ft* (%) 
T aft (A) i$L&lnm\ZiBtf&mftmm%®&%& (%) 
[0 0 2 9] 

©«tt*fc<fc#lT* 4**:' .V 0 CD N B O H Cilii 4 . 9X10 15 / c m 3 -£& »£. 

, dfi2 7 >3idpS/T^>^ , 3fe©fl8ift&<Z> 1 7 2 nmM^8 8. 9 
86. 9%£;b«>lC<£TLTV^;£tfT*&'K Ml 1 fcfcRU5< 8 9. 0%#8 
6. 8%t;fc1WC®TbTV^;eW-T*&&o it««C0tf»*e«6»NBOHC« 

tife^jg^cD^BT^^^:^ < J& »; , flfc© Jt*^tt»i«©teT#* b < v% 



[0 0 3 0] 
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4fc #2 0 0 2 — 0 8 9 6 6 7 

mm 

150-190 nm(Dmftyb\ztt?zmmftMmzmftfr&m,G$k*f i 7x<D$kfc 

mm SfcRl 50~2 0 0 nm<Dyt{Z&mi<to&&ti&53%if?XVLj3^X. 1=t 
^^7^*©OHSIg*U ppm«fe'j, MfitMSlIM^PMMtfl x 

l o 16 m/ c m 3 j^r> Tkmfr^-mmtf ixio 17 a^-/ c m 3 *», t>^^^/ 

y3l*r*/-?^yzf%i&mmi 0mW/cm 2 T'3kJ/cm 2 I^lfct> 
F 2 l/-if^S:3i^;i^^-^l 0mJ/cm 2 //^XT'l 0 7 A°;i/*Hgftb£. 
W^ii?i7i?*;i/0j|l^ix 1 0 16 M/cm 3 J^TT?&S;ii:£4#^ 
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1. II^H 1 9 9 8^ 2J5 2 4 B 

ft m i«m;rin7t?#BT4Ts i#8-^ 
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»J## [00 0 000044] 
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